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Development status and prospects of pavement state sensing technology under
vehicle-road interaction

MA Tao, WANG Renzhi, CHEN Feng“, SONG Yitao, LI Yue, MA Yuan
(School of Transportation, Southeast University, Nanjing 211189, Jiangsu, China)

Abstract: This works focuses on the functional framework, technical system, specific technical analysis and future development
direction of vehicle-pavement cooperative sensing pavement technology. Based on the basic requirements of infrastructure, the
system outlines the functional framework of vehicle-pavement cooperative pavement, proposes four specific functions: driving safety
assistance, navigation path planning, material structure optimization, and intelligent maintenance decision-making; according to the
data type requirements for achieving the functions, it explains the relevant technical system, including status sensing, data
processing, data transmission, data fusion, and energy supply. The most important status perception and data analysis technologies

in the technical system are studied and sorted out, the principles, performance characteristics, and existing problems of relevant
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specific technologies are expounded, and the overall development requirements of the technology are proposed. Based on the

technical requirements of the function architecture, two aspects are discussed about; upgrading existing technologies and developing

new technological directions, indicating the future development direction of vehicle-pavement cooperative pavement. The study also

looks forward to the integration of vehicle-pavement cooperative pavement technology with other intelligent road technologies ( such

as unmanned driving pavement, self-healing pavement, and self-capture pavement) to maximize the efficiency of vehicle-pavement

cooperative pavement use, and to assist the continuous development of future intelligent road infrastructure.

Keywords : road engineering; vehicle-pavement cooperation; pavement condition; sensing technology; data interpretation method
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Fig.2 Physics architecture of vehicle-road cooperative
perception pavement technology
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Table 1 Comparative evaluation of optical-fiber based stress/strain sensors
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Table 2 Evaluation of perception technology for roadbed frost heave and thaw settlement deformation
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Fig.9 Vehicle-road collaborative perception pavement
data analysis method
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fuzzy set theory framework
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